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A Prospective Study on Changes  




ObjectiveᄏWe examined changes in general health status, the prevalence of depression and 
post-traumatic stress disorder (PTSD) symptoms, and the existence of pre-trauma contribut-
ing factors in an agricultural population following a massive flood. 
MethodsᄏEighty-three of 160 residents of Garisan-ni, Inje-gun, Gangwon-do, were assessed 
using the Korean version of the 36-Item Short-Form Health Survey (SF-36-K) between 
April and June 2006, just prior to a massive flood. Among those initially assessed, 58 resi-
dents were available for follow-up 18 months after the flood. Participants completed the SF- 
36-K, Beck Depression Index (BDI), Minnesota Multiphasic Personality Inventory (MMPI)-
PTSD, and the Korean version of the Impact of Event Scale-Revised (IES-R) to detect de-
pression and PTSD. Trauma experiences were also assessed. Factors related to changes in 
health status were then analyzed. 
ResultsᄏSF-36-K total scale scores decreased significantly, suggesting a significant reduc-
tion in health-related quality of life. The largest reductions were noted in physical and social 
functioning. Fifty-three percent of the subjects were at least mildly depressed, and 17% 
had severe depression. In addition, 22% had PTSD on both the IES-R and MMPI-PTSD. 
Factors that contributed to the deterioration of health status following the flood were the 
number of disaster events and existence of depression (as assessed by the BDI). 
ConclusionᄏThe flood was found to lead to deterioration of health status and to provoke 
depression and PTSD among the agricultural population in the mountainous region. We sug-
gest that the number of disaster event experiences and existence of depression contriuted to 
changes in health status after the flood. 
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Survivors of natural disasters may suffer from both physical injuries and psycho-
logical sequelae, such as acute stress disorder, post traumatic stress disorder (PTSD),
depression, and substance abuse disorders.
1-4  However, research findings vary signif-
icantly according to the characteristics of the sample employed, the type of disaster, 
and the particular measurements employed.
5 In Korea, most natural disasters are caused
by floods and typhoons, and reliable data for flood survivors may help illuminate
strategies for pre-disaster preparation and post-flood psychiatric intervention.
6 
Previous research has reported increased rates of PTSD and long-term sustainment
of various psychological symptoms among flood victims.
7 For example, survivors of 
the floods that occurred in Kentucky in 1981 exhibited significant increases in cogni-
tive impairment, somatic complaints, and negative affect, as well as a significant de-
cline in positive affect.
8,9 These changes were sustained for over a year following the 
disaster. Furthermore, sad mood, crying spells, and feelings of hopelessness had not






JH Heo et al. 
www.psychiatryinvestigation.org 187 
The prevalence of PTSD among disaster victims is 
high. In a sample of 1,542 Hurricane Katrina victims in 
2005, 19.2% were diagnosed with PTSD. The rate was 
higher among women than among men. Other risk factors 
for PTSD included non-black race, knowing someone 
who died in the storm, not having property insurance, en-
during a longer evacuation period, and living (currently) 
in a newly purchased or rented house or in a temporary 
trailer.
10 In Korea, the prevalence of PTSD was 41.7% 
among victims of Typhoon Rusa three months after the 
event; risk factors included disaster warning, worsening 
of existing disease, and prior traumatic life events.
11 In an-
other study, 46.6% of residents who visited emergency mo-
bile psychiatric services 1.5 months after a massive flood 
in Yonchon County, Korea, were diagnosed with PTSD. 
Two years after the disaster, the prevalence of PTSD re-
mained as high as 31.1%.
12 
As evidenced by these studies, the psychological im-
pact of natural disasters is significant. However, few stud-
ies have examined changes in symptoms and disorders 
between pre-and post-disaster periods because natural 
disasters are simply difficult to anticipate. The lack of 
comparable pre-event data for survivors who developed 
PTSD restricts our ability to make inferences about the 
impact of the trauma.
13,14 In addition, retrospective assess-
ments of pre-trauma attributes through self-report during 
post-event interviews are likely to be biased by post-trau-
ma outcomes.
15 
In 2006, we completed a brief survey in the village of 
Inje-gun, Gangwon-do. Two weeks after completion of the 
survey, a massive flood struck the hamlet on July 15
th, 
2006. In early 2008, approximately 18 months after the 
flood, we revisited the village to obtain data on general 
health status, depression, and PTSD, as well as to study 
potential predictors and confounders of mental health out-
comes. This study reports findings from the initial and 





Garisan-ni is a small village of about 160 people who 
are almost exclusively agricultural farmers. The village 
is a designated cohort of Gangwon province’s agricul-
tural safety management program. During the three-month 
period between April and June 2006, approximately half 
of the adult residents (83 people) participated in a survey 
of physical and mental health. On July 15, 2006, there 
was an extremely heavy downpour of rain in the moun-
tains of Gangwon province, causing rapid flooding and 
large-scale landslides that seriously damaged homes and 
crops in the affected area, as well as roads and bridges to 
most of Inje-gun. Garisan-ni was one of the regions that 
suffered most severely from the flood. Seven of the ap-
proximately 160 residents were declared missing or dead, 
and most residents were evacuated to nearby schools or 
military camps.   
Many families lived in temporary housing for up to sev-
eral months, while some families moved to other regions. 
Within 18 months after the disaster, most houses were re-
stored or newly built, but only some of the infrastructure, 
including roads and farmland, was restored. 
Between January and February 2008, 18 months after 
the flood, we revisited 83 subjects in whom basic inves-
tigation had been conducted. A survey was administered 
in their home by two psychiatrists and four medical stu-
dents trained for this study. A total of 67 residents (80.7%) 
participated in the survey. We confirmed two flood-related 
deaths. Other losses to follow-up included 4 moving out 
of the region; 2 refusing to participate; 1 having serious 
hearing difficulty; 1 being on long-term vacation; and 6 
having been out of the region during the flood. Addition-
ally, 9 subjects were excluded during the analysis: 6 for 
missing data, 2 for severe health problems before the flood, 
and 1 due to a pronounced rise in the 36-Item Short-Form 
Health Survey-Korean version (SF-36-K) score after the 
flood (more than 40 points). Thus, the final number of 
subjects included in the analysis was 58 (69.9%). 
Written consents were obtained from subjects follow-
ing presentation of the survey and address of the sub-
jects’ questions. The Institute Research Board of Wonju 
Christian Hospital at Yonsei University Wonju College 






We used the SF-36-K for the pre-disaster baseline sur-
vey and for the 18-month post-disaster follow-up survey. 
The self-reporting questionnaire is a standardized meas-
ure of health-related quality of life (Ware and Sherbourne 
et al.).
17 The 36-item tool is a comprehensive instrument 
measuring physical and mental conditions in eight do-
mains: physical functioning (PF); social functioning; role 
limitation due to physical conditions; role limitation due 
to emotional problems; mental health; vitality (VT); bodi-
ly pain (BP); and general health (GH). For all dimen-
sions, higher scores indicate better health status.
16,17 We 
also obtained demographic data, including the age, sex, 
and marital status of the respondents. Binary measures 
were used to proximate respondents’ education (more than 
9 years of schooling or completion of middle school) and 
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Single item questions identified status with regard to 
cigarette and alcohol use. 
 
Post-Disaster Survey 
The post-disaster follow-up survey included a short list 
of psychological measures. Depression was assessed using 
the Beck Depression Inventory (BDI). The BDI is a scale 
to evaluate depression symptoms based on the Diagnostic 
and Statistical Manual of Mental Disorders, fourth edi-
tion (DSM-IV) diagnosis of depressive disorder. The BDI 
is comprised of 21 items, each rated on a 4-point Likert 
scale of response, with higher scores indicating a higher 
number of depressive symptoms.
18 Depression greater than 
mild severity (above 10 points) was the focus of our study. 
We adopted the PTSD domain of the Minnesota Multip-
hasic Personality Inventory (MMPIPTSD) and the Korean 
Version of the revised Impact of Event Scale (IES-R). The 
MMPI-PTSD is a 45-item scale evaluating symptoms of 
PTSD, each rated on binomial categories. The total score 
represents the seriousness of PTSD symptoms, with a score 
of 17 suggested as a cutoff to detect PTSD in the general 
population.
19 Horowitz and colleagues developed the IES- 
R to measure the degree of subjective pain experienced 
following specific traumatic events in the last seven days. 
This widely used trauma experience scale is comprised 
of 15 questions, each being scored from 1 (no symptoms) 
to 4 (frequent symptoms).
20 Higher scores on the MMPI- 
PTSD and IES-R indicate a higher number of PTSD symp-
toms or health problems. 
In order to assess trauma experience, we adapted the 
scale used by Parslow and colleagues.
21 The 11-item scale 
consists of 4 domains: uncontrollable events, including 
flood-related injury and damage or destruction of personal 
property or property owned by family/friends; controlla-
ble events, such as being personally involved in fighting 
the flood at home, in the neighborhood, or elsewhere; and 
trauma threats, such as having been put on alert or evac-
uated or having buildings in the suburb damaged or de-
stroyed. An additional question focused on the subjective 
response to the flood experience-whether the individual 




All statistical analyses were performed using SAS 9.1.4. 
In addition to descriptive (univariate) statistics, changes 
in the variables measured in both the pre- and post-dis-
aster surveys were evaluated by means of a paired t-test. 
Multivariate associations were assessed with binary lo-
gistic regression models for investigating the factors con-
tributing to deterioration of health status. The logit coef-
ficient and 95% confidential intervals were measured. 




The final sample consisted of 58 adults (28 men and 
30 women). As shown in Table 1, the sample was nearly 
evenly represented by young adults (less than 45 years 
of age), middle-aged adults (45-64 years), and older 
adults (65 years or older). The mean pre-disaster age was 
53.55±14.56 years, and 86.21% of the subjects reported 
being currently married. The majority had no education 
beyond middle school (65.52%) and had an annual net in-
come of less than $10,000 (65.52%). In addition, 87.93% 
of the subjects were non-smokers, while 51.72% used 
alcohol. 
Subjects who completed the pre-disaster survey but not 
the follow-up survey (n=25, mean=61.20, S.D.=10.51) 
were older compared to those who completed both pre- 
and post-disaster surveys (n=58, mean=53.55, S.D.= 
14.56). The difference was statistically significant (t= 
2.37, df=81, p=0.02). There was no significant differ-
ence between the two groups in terms of sex (χ
2=0.48, 
df=1, p=0.49), marital status (Fisher’s exact test, p= 
0.13), education level (χ
2=1.74, df=1, p=0.19), annual 
net income (χ
2=0.38, df=1, p=0.54), smoking (Fisher’s 
exact test, p=0.06), alcohol drinking (χ
2=0.96, df=1, 
p=0.37), or SF-36-K scores (t=-0.82, df=22.77, p= 
0.42). 
 
Pre- and post-disaster health status 
The results of the paired t-test for changes in pre-dis-
aster and post-disaster SF-36-K scores are shown in Fig-
ure 1. The total SF-36-K scores decreased significantly 
(t=2.542, df=57, p=0.014), suggesting a significant re-
duction in health-related quality of life. The largest re-
ductions were found in physical (t=9.08, p<0.001) and 
social functioning (t=6.86, p<0.001). More modest but 
statistically significant reductions were observed in role 
limitation due to emotional conditions (t=2.90, p=0.005) 
and bodily pain (t=2.03; p=0.047). The mental health 
domain score did not change. However, the post-disaster 
sample mean of self-rated general health status was sig-
nificantly higher than the pre-event score (t=-2.32, p= 
0.024). Post-event scores of vitality and role limitation 
due to physical conditions (t=-3.23, p=0.002) signif-




Table 1 also shows the results of the paired t-test for 
changes in pre- and post-disaster total SF-36-K scores by 
demographic characteristics. Significant reductions in the 
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younger age (less than 45 years), those currently married, 
those who had an education level beyond middle school, 
and those with an annual income of over $10,000. Non-
smokers and non-drinkers also showed a significant de-
cline in total SF-36-K scale scores. 
The pre- and post-flood changes in total SF-36-K scores 
were examined with the paired t-test to find associations 
between specific flood events and health status (Table 
2). The following events were associated with a decrease 
in health status: ‘suburb damaged or destroyed’ (trauma 
threat), ‘home or possessions damaged or destroyed’, ‘fri-
end’s/relative’s home, possessions, or workplace damaged 
or destroyed’, ‘friend/relative died or injured due to flood’, 
and ‘owned animal that suffered due to flood’ (uncontrol-
lable traumatic events). ‘Personally involved in fighting 
flood affecting home and neighborhood’, ‘did other work 
involving flood and its effects’, ‘any other controllable 
event’ (controllable traumatic events), and ‘felt very fright-
ened or very upset’ (reaction during the trauma) were also 
associated with a decrease in heath status. There was no 
decrease in health status associated with ‘wasn’t put on 
alert’ or ‘didn’t suffer injury due to flood’. 
 
The health status deterioration group 
Subjects who showed more than a 1-point decrease on 
the total post-disaster SF-36-K score were designated as 
the health status deterioration group (n=37, 63.79%). Bi-
nary logistic regression analysis was applied to this group 
TABLE 1. Comparison of SF-36-K scores pre- and post-disaster by demographic data
Total  Pre-disaster  Post-disaster 
Characteristic 
N  (%)  Mean  (S.D.)  Mean  (S.D.) 
t df p 
Age (years)                  
<45 20  (034.48)    65.960  (18.63)    47.215  (11.71) 3.10  19  0.005 
≥45 & <65  22  (037.93)    58.550  (19.08)    51.070  (09.68) 1.42  21  0.170 
≥65    16  (027.69)    52.940  (20.94)    53.990  (11.16)  -0.15 21 0.884 
Sex                    
Female 30  (051.73)    53.840  (17.49)    53.320  (10.08) 0.13  29  0.898   
Male 28  (048.27)    65.680  (20.61)    47.570  (11.27) 3.30  27  0.003   
Marital state                     
Currently not married  11  (013.79)    59.590  (19.96)    52.030  (15.19) 0.66  07 0.527   
Currently married  50  (086.21)    59.560  (19.99)    50.310  (10.32) 2.47  49  0.017   
Education                    
≤9 grade  38  (065.52)    54.210  (18.47)    52.670  (09.48) 0.40  37  0.690   
>9 grade  20  (034.48)    69.720  (18.64)    46.490  (12.63) 3.71  19  0.001   
Yearly total net income                     
≤$10,000 38  (065.52)    56.180  (20.32)    51.340  (11.30) 1.09  37  0.282   
>$10,000 20  (034.48)    65.975  (17.51)    49.030  (10.42) 3.02  19  0.007   
Smoking                    
Non-smoker 51  (087.93)    58.610  (19.62)    50.570  (10.78) 2.15  50  0.036   
Smoker  07  (012.07)    66.490  (21.33)    50.340  (13.21) 1.38  06 0.215   
Alcohol use                     
Non-drinker 28  (048.28)    60.010  (20.21)    49.210  (10.14) 2.15  27  0.040 
Drinker 30  (051.72)    59.140  (19.77)    51.790  (11.72) 1.45  29  0.158 
N 58  (100.00)                          
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FIGURE 1. Comparison of eight categories of SF-36-K between
pre- and post-disaster. *p<0.05, **p<0.001. SF-36-K: the Korean
version of the 36-Item Short-Form Health Survey, PF: physical 
functioning, RP: role liitation-Physical, BP: bodily pain, GH: gen-
eral health, VT: Vitality, SF: social functioning, RE: role limitation-
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to examine more specific contributing factors to the change. 
In Table 3, the ‘number of trauma threats’ indicates the 
number of items experienced within the domain of trau-
ma threats, and the ‘number of disaster events’ indicates 
the number of items experienced within the domains of 
uncontrollable events and controllable events. The num-
ber of disaster events and a score indicating more than 
mild depression on the BDI were identified as contribut-
ing factors to the deterioration of health status after the 
flood. 
 
Post-disaster mental health 
Nearly one-third (18 or 31.03%) of the subjects scored 
24 or higher on the IES-R, which we used as a cutoff 
in making a clinical diagnosis of PTSD. On the MMPI-
PTSD scale, 25 subjects (43.10%) scored 17 or higher, 
which is the suggested cutoff in identifying possible PTSD 
cases. Thirteen subjects (22.41%) qualified for PTSD di-
agnosis on both the IES-R and MMPI-PTSD. 
Based on the responses to the BDI, 31 subjects (53.45%) 
had mild depression (BDI≥10), 11 (18.97%) had mod-
erate depression (16≤BDI≤23), and 10 (17.24%) had 




Our study showed a significant decrease in the post-
disaster total SF-36-K score, which indicates that the flood 
disaster caused a deterioration in the health status of re-
sidents in the mountainous hamlet. Of the eight SF-36-K 
health status categories, physical functioning, role limita-
tion due to emotional conditions, social functioning, and 
bodily pain were impaired or aggravated after the flood. 
On the contrary, general health, role limitation due to phys-
TABLE 2. Comparison of SF-36-K scores pre- and post-disaster by traumatic experience
Total Pre-disaster  Post-disaster 
Domain of traumatic experiences  Yes/No 
N  (%) Mean  S.D. Mean  S.D. 
t df  p 
Threat of trauma                     
Put on alert  No  47  (081.03)  59.34  (20.34)  50.62  (11.02) 2.14 46  0.037 
 Yes  11  (018.97)  60.49  (18.19)  50.21  (11.22) 1.40 10  0.189 
Evacuated from home or work  No  10  (017.24)  64.26  (18.79)  46.67  (08.46) 2.17 09 0.058 
 Yes  48  (082.76)  58.58  (20.06)  51.34  (11.32) 1.84 47  0.072 
Suburb damaged or destroyed  No  10  (017.24)  59.93  (23.12)  52.14  (08.20) 0.52 09 0.615 
 Yes  48  (082.76)  60.10  (19.27)  50.21  (11.50) 2.55 47  0.014 
Uncontrollable traumatic events                     
Home/Possessions, No  04  (006.90)  57.24  (19.14)  47.58  (08.76) 0.78 03 0.490 
damaged/destroyed Yes  54  (093.10)  59.73  (20.02)  50.76  (11.15) 2.40 53  0.020 
Friend's/Relative’s home, possessions,    No  08  (013.79)  53.14  (21.37)  55.45  (10.65)  -0.25  07 0.803 
or workplace damaged or destroyed  Yes  50  (086.21)  60.58  (19.58)  49.75  (10.91) 2.82 49  0.007 
Suffered injury due to flood  No  48  (082.76)  59.96  (19.97)  50.26  (10.98) 2.45 47  0.018 
 Yes  10  (017.24)  57.62  (19.92)  51.87  (11.40) 0.69 09 0.504 
Friend/relative died or injured    No  37  (063.79)  57.48  (21.31)  51.75  (11.53) 1.20 36  0.235 
due to flood  Yes  21  (036.21)  63.20  (16.68)  48.41  (09.78) 2.97 20  0.007 
Owned animal that suffered    No  32  (055.17)  56.67  (20.86)  51.62  (11.42) 0.98 31  0.334 
due to flood  Yes  26  (044.83)  63.11  (18.20)  49.21  (10.45) 2.97 25  0.006 
Controllable events                     
Personally involved in fighting flood  No  38  (065.52)  53.33  (17.87)  51.60  (10.81) 0.42 37  0.677 
affecting own home, neighborhood  Yes  20  (034.48)  71.38  (18.18)  48.52  (11.25) 4.08 19  0.001 
Did other work involving flood    No  39  (067.24)  52.14  (17.05)  53.09  (10.34)  -0.26 38 0.795 
and its effects? Yes  19  (032.76)  74.78  (16.27)  45.31  (10.60) 5.32 18  0.000 
Any other controllable event? No  39  (067.24)  56.35  (18.17)  51.82  (10.77) 1.16 38  0.253 
 Yes  19  (032.76)  66.14  (21.84)  47.91  (11.18) 2.61 18  0.018 
Reaction during the trauma                     
Felt very frightened or very upset  No  04  (006.90)  62.47  (19.36)  48.28  0(0.90) 0.90 03 0.434 
 Yes  54  (093.10)  59.34  (20.00)  50.71  (10.59) 2.35 53  0.022 
N   58  (100.00)             
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ical conditions, and vitality were improved. Lack of work 
due to flood-induced loss of agricultural land, or the farm-
er’s slack season in the survey period (January to Febru-
ary), may explain the improvement in general health, 
physical limitation, and vitality. In addition, the results 
may be partly explained by the fact that the post-event 
data were collected 18 months after the flood. Over a pe-
riod of 18 months following the disaster, preexisting fac-
tors (preexisting psychiatric illness, demographic risk fac-
tors, lack of supportive relationship, etc.), other adverse 
life events (being assaulted, etc.), and compensation and 
redevelopment of the hamlet may have exerted more in-
fluence over health status than the disaster itself.
22 Indeed, 
a study of a large earthquake in China in 1998 found that 
the residents of hamlets who received large compensation 
for related losses had a significant difference in SCL-90 
nine months after the disaster, compared with those who 
received relatively small compensation.
23 We suggest that 
the level of compensation may be a confounding factor 
due to the characteristics of this sample, such as the low 
economic status of residents in mountainous hamlets and 
the inclusion of many subjects beyond 65 years of age 
(27.6%). An additional study is needed to determine how 
many survivors received compensation from the govern-
ment for flood-related losses and whether such compen-
sation affected their mental status. The lack of change in 
mental health status on the post-disaster SF-36-K was 
contrary to our initial hypothesis, which we based on pre-
vious studies suggesting that disaster aggravates mental 
symptoms such as anxiety and depression. However, role 
limitation due to emotional conditions and social function-
ing deteriorated, which indicates that psychosocial as-
pects of the residents’ lives were influenced negatively 
by the flood experience. Finally, these findings are largely 
consistent with previous studies reporting increased phy-
sical pain and functional impairment following flood dis-
asters.
10-12 
Residents that were younger, male, married, or had a 
higher educational level and income showed greater dete-
rioration in health status following the disaster, compared 
to other subjects in the study. In addition, non-smokers and 
non-drinkers also showed greater deterioration in health 
status. These results are contrary to previous studies sug-
gesting that old age, female gender, low socioeconomic 
status and educational level, unmarried marital status, 
and tobacco and alcohol use make one more vulnerable to 
health decreases following disaster.
10,21 It is plausible 
that those belonging to the younger age group had high-
er education and income levels and were less likely to use 
alcohol, which enabled their awareness and reporting of 
subjective distress. Furthermore, male subjects may have 
been more influenced by the flood disaster than were fe-
male subjects due to more intimate engagement in agri-
culture and responsibility for family finances. However, 
the reason why non-smokers showed greater deteriora-
tion in health status after the flood remains unknown. 
According to Parslow’s research,
21 all disaster experi-
ences contribute to the development of PTSD: the ex-
periences of ‘being evacuated’, ‘friend/relative died or 
injured due to fires’, and ‘feeling very distressed during 
disaster’ were particularly strongly associated with PTSD 
symptoms. In our study, most flood experiences were as-
sociated with worsening of health status, with the excep-
tion of ‘being put on alert’ and ‘suffer(ing) injury due to 
flood’. If we interpret ‘not being put on alert’ as ‘so iso-
lated that I couldn’t be alarmed, and couldn’t deal with 
the situation’, this conclusion is reasonable. Finally, sub-
jects with more flood-related trauma events had more de-
pressive symptoms and lower health status. 
Even 18 months after the flood, 53.45% of the subjects 
were at least mildly depressed, and 17.24% had severe 
depression. In addition, 22.41% met the diagnosis for 
PTSD on both the IES-R and MMPI-PTSD. These rates 
are substantially higher than the 19.2% prevalence of 
PTSD found in survivors of Hurricane Katrina in 2005, 
six months post-event. This disparity may be attributable 
to differences in the age and socioeconomic status of the 
subjects; the mean age of the current study sample (53 
years) was significantly higher than the mean age of the 
Katrina sample (44 years), while the educational level 
was significantly lower for the current study subjects.
10,24 
This study was meaningful because it compared health 
status before and after the flood based on data collected 
just prior to the disaster. Previous research has principally 
investigated psychological changes after disasters, in a 
retrospective manner. In addition, our study also helped 
illuminate factors that contributed to changes in health 
TABLE 3. Regression analysis of factors contributing to deteriora-
tion of SF-36-K 
Contributing factors  B  S.E.  p 
Odds 
ratio 
Age  -0.437 0.581  0.452  0.646 
Male  -1.038 1.180  0.379  0.354 
Currently married  1.019  1.232  0.408  2.770 
Education level (>9 years) 2.181  1.191  0.067  8.857 
Total net income (>$10,000)  -0.306 0.949  0.747  0.736 
Smoker 1.246  1.532  0.416  3.476 
Alcohol drinker  0.361  1.007  0.720  1.435 
No. of trauma threats  -0.263 0.573  0.647  0.769 
No. of disaster events  0.600  0.301  0.046  1.823 
More than BDI mild depression  3.704  1.337  0.007  40.620 
SF-36-K: the Korean version of the 36-Item Short-Form Health Sur-
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status after the flood. 
The results of this study can be used to help direct the 
activities of mental health workers after disasters in ag-
ricultural areas. Through knowledge of the risk factors 
identified in this study, more effective public health plans 
may be developed by focusing limited human and finan-
cial resources on eliminating and reducing risk factors.
25-27 
A limitation of this study is the small number of sub-
jects (83 subjects in the initial survey and 58 in the fol-
low-up survey). It is possible that the subjects who died 
during the flood or survivors who moved to other areas 
suffered from more severe mental anguish; our non-exam-
ination of these individuals may have resulted in sample 
bias and misleading results. In addition, most subjects 
were middle-aged or older. Because older individuals are 
more vulnerable to PTSD, the results of our study, partic-
ularly with regard to the prevalence of PTSD, may be more 
severe
22 than those seen in the general population. In addi-
tion, periodic follow-up is necessary to investigate changes 
in health status with passing time
28 and new natural dis-
asters, especially since seasonal floods are likely to repeat 
annually in Korea. 
 
Acknowledgment 
This study was supported financially by the Yonjung Association. 
 
REFERENCES 
1. Lee MS, Han CS, Kwak DI, Lee JS. Psychiatric symptoms in sur-
vivors of the Sampoong accident. J Korean Neuropsychiatr Assoc 
1997;36: 841-849. 
2. Galea S, Ahern J, Resnick H, Kilpatrick D, Bucuvalas M, Gold J, et al. 
Psychological sequelae of the September 11 terrorist attacks in New 
York City. N Engl J Med 2002;346:982-987. 
3. Soldatos CR, Paparrigopoulos TJ, Pappa DA, Christodoulou GN. Early 
post-traumatic stress disorder in relation to acute stress reaction: an 
ICD-10 study among help seekers following an earthquake. Psychiatry 
Res 2006;143:245-253. 
4. Kim SP, Kim BL, Hong KS, Joung YS, Yu BH, Kim DK. Acute 
PTSD in survivors of a building collapse accident in Seoul: a prelim-
inary study on incidence, predictors and pattern of symptom changes. 
J Korean Neuropsychiatr Assoc 1997;36:475-487. 
5. Norris FH, Friedman MJ, Watson PJ, Byrne CM, Diaz E, Kaniasty K. 
60,000 disaster victims speak: Part I. An empirical review of the em-
pirical literature, 1981-2001. Psychiatry 2002;65:207-239. 
6. Kim JB, Ryu SY, Ahn H. A review of Korean mental health studies 
related to trauma and disasters. Psychiatry Invest 2005;2:22-30. 
7. Katz CL, Pellegrino L, Pandya A, Ng A, DeLisi LE. Research on psy-
chiatric outcomes and interventions subsequent to disasters: a review 
of the literature. Psychiatry Res 2002;110:201-217. 
8. Phifer JF. Psychological distress and somatic symptoms after natural 
disaster: differential vulnerability among older adults. Psychol Aging 
1990;5:412-420. 
9. Ursano RJ, McCaughey BG, Fullerton CS. Individual and community 
responses to trauma and disaster: the structure of human chaos. New 
York, NY, USA: Cambridge University Press; 1994. 
10. DeSalvo KB, Hyre AD, Ompad DC, Menke A, Tynes LL, Muntner P. 
Symptoms of posttraumatic stress disorder in a New Orleans work-
force following Hurricane Katrina. J Urban Health 2007;84:142-152. 
11. Kwon Y. Survey of posttraumatic stress of old people in a damaged 
community after typhoon RUSA. Seoul: Seoul National University; 
2004. 
12. Kim J. Psychiatric Morbidity after a Flood in a Rural Community. 
Seoul: Seoul National University;2001. 
13. Nolen-Hoeksema S, Morrow J. A prospective study of depression and 
posttraumatic stress symptoms after a natural disaster: the 1989 Loma 
Prieta Earthquake. J Pers Soc Psychol 1991;61:115-121. 
14. Bromet E, Dew MA. Review of psychiatric epidemiologic research 
on disasters. Epidemiol Rev 1995;17:113-119. 
15. Reijneveld SA, Crone MR, Verhulst FC, Verloove-Vanhorick SP. The 
effect of a severe disaster on the mental health of adolescents: a con-
trolled study. Lancet 2003;362:691-696. 
16. Koh S, Chang S, Kang M, Cha B, Park JK. Reliability and validity on 
measurement instrument for health status assessment in occupational 
workers. J Prev Med Public Health 1997;30:251-266. 
17. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health sur-
vey (SF-36). I. Conceptual framework and item selection. Med Care 
1992;30:473-483. 
18. Beck AT. Depression: clinical, experimental, and theoretical aspects. 
New York: Hoeber Medical Division; 1967. 
19. Keane TM, Malloy PF, Fairbank JA. Empirical development of an 
MMPI subscale for the assessment of combat-related posttraumatic 
stress disorder. J Consult Clin Psychol 1984;52:888-891. 
20. Eun HJ, Kwon TW, Lee SM, Kim TH, Choi MR, Cho SJ. A study on 
reliability and validity of the Korean Version of Impact of Event Scale- 
Revised. J Korean Neuropsychiatr Assoc 2005;44:303-310. 
21. Parslow RA, Jorm AF, Christensen H. Associations of pre-trauma at-
tributes and trauma exposure with screening positive for PTSD: anal-
ysis of a community-based study of 2,085 young adults. Psychol Med 
2006;36:387-395. 
22. Ursano RJ. Textbook of disaster psychiatry. Cambridge, New York: 
Cambridge University Press; 2007. 
23. Wang X, Gao L, Zhang H, Zhao C, Shen Y, Shinfuku N. Post-earth-
quake quality of life and psychological well-being: longitudinal eval-
uation in a rural community sample in northern China. Psychiatry Clin 
Neurosci 2000;54:427-433. 
24. Weems CF, Watts SE, Marsee MA, Taylor LK, Costa NM, Cannon MF, 
et al. The psychosocial impact of Hurricane Katrina: contextual differ-
ences in psychological symptoms, social support, and discrimination. 
Behav Res Ther 2007;45:2295-2306. 
25. Norwood AE, Ursano RJ, Fullerton CS. Disaster psychiatry: principles 
and practice. Psychiatr Q 2000;71:207-226. 
26. López-Ibor JJ. Disasters and mental health: new challenges for the 
psychiatric profession. World J Biol Psychiatry 2006;7:171-182. 
27. Holmes A. System issues for psychiatrists responding to disasters. 
Psychiatr Clin North Am 2004;27:541-558. 
28. Tsai KY, Chou P, Chou FH, Su TT, Lin SC, Lu MK, et al. Three-year 
follow-up study of the relationship between posttraumatic stress symp-
toms and quality of life among earthquake survivors in Yu-Chi, Tai-
wan. J Psychiatr Res 2007;41:90-96. 
 